Purpose To define molecular and ophthalmic features of a rare phenotype in autosomal dominant (ad) retinitis pigmentosa (RP) Methods A 32-year-old woman (proband) with adRP and the low-frequency damped electroretinographic (ERG) wavelet phenotype and her mother were studied with optical coherence tomography (OCT), chromatic perimetry and ERG. A previously reported adRP patient with this ERG phenotype (Lam et al) was also studied with OCT. Genotype in the two families was determined with DNA sequencing. Results ERGs from the proband were identical to those reported previously. Chromatic perimetry and ERG stimulus intensity series indicated that there can be severely reduced rod function in addition to substantial cone dysfunction. A heterozygous deletion in peripherin/RDS (Met152del3 atGAA) was present in the patient and the affected mother. There were foveal cystoid changes and pericentral splitting of the inner nuclear layer. ONL thickness and vision tapered with eccentricity, and 'blind' regions without discernible ONL showed a thickened, delaminated inner retina. Similar OCT findings were present in the reported adRP patient with this ERG; the patient was heterozygous for a 4-bp deletion (Leu107del4 ctGAGT) in PRPF31. 
The 32-year-old proband presented with nyctalopia and decreasing visual acuity (VA). Her mother had maculopathy; a maternal aunt had pattern dystrophy (Figure 1a ). The maternal grandfather had blindness of unknown cause. Institutional review board approval and informed consent were obtained. Best-corrected VA was 20/25 ( þ 2.25), right, and 20/32 ( þ 1.50), left. There were central cystoid changes, attenuated retinal vessels, bilateral optic nerve drusen, and depigmentedappearing periphery. ERGs showed a barely detectable rod b-wave, reduced a-and b-waves of the mixed cone-rod signal, and reduced and delayed cone responses (Figure 1b) . The mixed ERG has low-frequency (20-25 Hz) damped oscillations (50-150 ms after stimulus onset). Patient F2, PIV-1 from the published study, 1 had central cystoid, paracentral schisis-like changes, and abnormally laminated retina at greater eccentricities (Figure 2a, bottom panel) .
The proband and her mother harboured a heterozygous 3-bp deletion (Met152del3 atGAA) in Figure 2 (a) Serial OCT3 images from the horizontal meridian of the proband (F1, PII-1) compared to a normal subject (top panel) and to an adRP patient with the same ERG abnormality (F2, PIV-1 from reference 1). White arrows point to regions with inner retinal separation. Insets: scan location on fundus schematic. Images are displayed with the logarithm of reflectivity mapped to a pseudocolor scale. F, fovea; N, nasal; T, temporal retina. Brackets defining outer nuclear layer (ONL) and inner retina (structures vitread to outer plexiform layer) are labelled (left edge of normal scan); black arrows point to photoreceptor inner/outer segments (IS/OS), and retinal pigment epithelium (RPE) layers. (b) Fourier-domain OCT images of 47 mm length of superior retina of F1, PII-1 (right panel), and a normal subject (left). Bars above the cross-sections indicate rod (blue bar; dark-adapted, 500-nm stimuli) and cone (red bar; lightadapted, 600-nm stimuli) sensitivity measured by chromatic static perimetry; dashed lines: normal mean minus 2SD. I, inferior; S, superior retina. Inset: scan location on a schematic of the fundus.
peripherin/RDS.
3 In Family 2, PIII-2 and PIV-1, 1 a novel 4-bp deletion (Leu107del4 ctGAGT) of the PRPF31 gene segregated with disease.
Comment
The low-frequency damped ERG phenotype is not genotype specific: there is association with mutations in peripherin/RDS or PRPF31. This ERG has now been noted in patients ranging in age from 7 to 32 years.
1 Follow-up should clarify whether patients move from stages without wavelets into a wavelet phase and on to more advanced stages with non-detectable ERGs. We also report schisis-like INL changes in this rare disease expression; whether this relates to the pathophysiology is uncertain.
We speculate that the unusual ERG signal may be due to coincidence of two rare phenotypes in the same individual. Rare variations in normal retinal pathways 4 could reduce feedback inhibition on inner retinal cells expressing oscillatory behaviour. 5 Wavelets may result from unmasking of such oscillations when degeneration causes imbalance in the parallel signal streams traversing the retina.
